Investigations regarding the possible use of carbon and carbon composites for environmental decontamination. with particular reference to reservoirs. havedemonstrated thatthe variety of structural formsof carbonmaterials are the principal cause for their synergism and high selectivity in adsorption processes. The mechanisms of such processes need more detailed study in order to develop practical recommendations for their large-scale application.
INTRODUCTION
The shortage of pure water is a problem which grows worse each year and highlights the need for its resolution. One promising method is to prevent the spillage of contaminated water into natural reservoirs which may be achieved by the purification of industrial effluent and wastes from harmful substances as well as by the decontamination of polluted environments, i.e. soils and water basins Glushachenko et al. 1996; Shvets et al. 1995) .
It has been known for some time that various types of adsorbents, including natural ones, are useful in dealing with this problem although, in many instances, their efficiency is far less than desirable. The application of new types of sorbents, e.g. modified carbons or composites based upon them with predetermined properties, is known to be important for the removal of a large number of detrimental pollutants. The present studies are directed towards the practical use of carbons and compositions based upon them to remove various pollutants and pathogenic viruses from aqueous solution.
EXPERIMENTAL DETAILS AND RESULTS

Adsorption behaviour of carbon-mineral composites
Compositions which have been employed for the extraction of radionuclides were prepared by mixing carbon with various natural minerals. To obtain a composite which met the necessary requirements. the composition of the composite was changed by taking different amounts of the components and also by modifying their properties. The efficiency of such composites in adsorbing radionuclides from aqueous solution was demonstrated experimentally (Tarkovskaya et al. 1995 ) (see data in Table I ). Such composite materials also showed a high selectivity for ions such as B, Ca, Hg and As (Figure I The experimental results depicted in Figure I demonstrate that carbon-mineral composites were much more efficient as adsorbent materials than the pure minerals, suggesting that the carbon is responsible both for the selectivity and synergistic effect observed in adsorption. One reason for such behaviour may be the existence of organised carbon species such as clusters which possess electronic properties which are peculiar to such complexes. Such materials were also effective in removing toxic suhstances such as phenols, cresols, 2-methoxyphenol, aldehydes, polyatomic alcohols, ethers, etc. from aqueous solutions (see Table 2 ).
Adsorption behaviour of carbon cloth/felt materials For the purification of industrial effluent. different materials such as carbon cloths, carbon felt and modifications of the same were studied (Table 3 ). The data recorded in this table indicate that these carbons also exhibit good adsorption properties although the mechanism for such behaviour differs from that with radionuclides. However, it was demonstrated experimentally that, as in the latter case. the adsorbents studied exhibited good selectivity and synergistic properties. It is probable that the principal function played by carbon cloths and felts is as a support for added materials such as copper salts and in their ability to enhance the adsorptional properties of the resulting material.
This behaviour has led to the development of bactericidal properties for such modified carbon materials which have proved useful in removing even dangerous viruses such as V. cholerae from aqueous solution through the formation of Cu-alburnin complexes. Thus, carbon cloth modified with various concentrations of copper ions demonstrated considerable affinity towards the adsorption of cholera agents and exhihited 100% adsorbance of such microbial bodies from a test solution containing from 10' to 10(' bodies per ml of solution (see data in Table 4 ).
Electrochemical adsorption by carbon cloth/felt materials
One study undertaken was the purification of wastewater from arsenic compounds through the use of fihrous carbon materials. This has proved a difficult problem in the past because such purification procedures are influenced by many factors, particularly the valency state of arsenic ions in solution. Thus. Kozin and Glushachenko (1991) have shown that As lII is particularly difficult to remove during the decontamination of industrial effluent.
In the present studies. the efficiency of a number of prospective adsorbents were studied (see data in Tahle 5) under both physical and electrochemical conditions. It will be seen from the data recorded that the most effective extraction was exhibited by carbon felt employed as the cathode under electrochemical conditions. Such electrochemical adsorption processes involve two stages: electrochemical reduction of arsenic ions on the carbon electrodes; effective storage of the electrolysis products.
The electrochemical reduction of arsenic ions on carbon felt electrodes appears to be a complicated process involving a number of consecutive and parallel reactions which lead to the formation of arsine and elemental arsenic. The simultaneous reduction of hydrogen ions also appears to occur, Studies have been undertaken of the relationship between the products generated and the potential applied. as well as of the influence of the arsenic concentration in the solution, the pH of the latter, the temperature and the materials from which the electrodes were constructed.
The electrochemical reduction of As lII in alkaline solution was studied using a rotating disk electrode. Analysis of the potential curves showed that elemental arsenic was the sole product when the electrode potential was lower than -0.30 V and that the rate of reduction was very low under these conditions. The rate of the process increased slightly when the potential was increased in the range -0.35 V to -0.65 V with arsine being produced together with elemental arsenic. the latter being present in the form of a suspension. Further potential shift towards more negative values led to an increase in the rate of the process with the main product of such electrolysis being arsine at potentials from -0.8 V upwards. It is assumed that arsenic in an anionic state is involved in these reactions.
Various procedures have been proposed for the storage and treatment of wastewater involving the electrochemical reduction of arsenic compounds. For industrial effluent such as that generated as a hy-product of semiconductor technology or hydrornetallurgy, the arsine produced is usually passed into quartz reactors where it is converted to elemental arsenic.
